Effects of the sulphydryl donor N-acetyl-L-cysteine on nerve conduction, perfusion, maturation and regeneration following freeze damage in diabetic rats.
Peripheral nerve conduction velocity deficits in diabetic rats depend on decreased nerve perfusion, which may be related to increased free radical activity and impaired endogenous protection by the glutathione redox cycle. We studied the effect of treatment with the glutathione precursor N-acetyl-L-cysteine on nerve conduction, blood flow, maturation and regeneration. Two months of diabetes in mature rats caused 20% and 48% deficits in sciatic motor conduction velocity and endoneurial blood flow, respectively, which were largely corrected by N-acetyl-L-cysteine treatment during the second month. In young nondiabetic rats, sciatic motor conduction velocity increased by 31% over 6 weeks. Diabetes halved the conduction velocity maturation rate, however N-acetyl-L-cysteine treatment allowed a normal pattern of development. After 1 month of treated or untreated diabetes, the sciatic nerve was lesioned by a liquid nitrogen-cooled probe. Myelinated fibre regeneration distance, determined electrophysiologically, was reduced by 12.2% with diabetes; this was prevented by N-acetyl-L-cysteine treatment. Thus, the data stress the importance of free radical-mediated changes in the aetiology of experimental diabetic neuropathy.